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ACTIVE ARTERIAL EMBOLIZATION FILTER 

FIFI POP THE INVENTION 
5 This invention relates generally to an arterial fitter and method oFfiltering 

blood flowir^ within a lumen. More particularly, this invention relates to an 
active arterial emtx)Hzation fitter and method for actively collecting and removing 
emboli from a vessel being treated. 

10 BACKGROUND QF THE INVENTION 

The need for an arterial banner or fitter to prevent embolization of 
particles down^trram from the area being treated in the arterial system is well 
known, e.g., in percutaneous transluminal angioplasfy (PTA). This need 
became especially clear and more urgent as the procedure of PTA (catheter 

IS based) treatment of the carotid arteries became more common. One of the 
msjor risks of stenting in the carotid arteries Is the danger of emboli drifting 
downstream from the area being treated and causing transient isdiemic 
attackOIA). Several convmfional devtees have been utilized to try and prevent 
this danger to the patient These devices are passive devices. One such 

20 conventional devtee is a balk)on mounted on a catheter or on a guide wire that 
is Inflated distal to the lesion being treated. Another such conventional device is 
an umbrella like fitter placed distel to the lesion being treated. A major 
shortcoming of these conventional fitters is ttiat these conventional filters or 
banieis may greatly reduce, or even block, the downstream fiow of blood from 
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the tieated artery to ttte brain, e.g., in the carotid artery. Another shortcoming of 
these devices is that they are p^ive. 

OBJECTS AND SUMMARY OF THE INVENTION 
It is an object of this invention to provide a device and method for actively 

S removing emboli from an arterial bloodstream. 

It is another obje<^ of this invention to provide an apparatus for disposing 
an active embolization filter device In the target arra of a lumen comprising a 
motor having a proximal end and a distal end. The motor has a longitudinai 
bore and is provided with a motor friction area disposed within the longitudinal 

10 bore adapted to pennit selective movement of the motor around the longitudinal 
axis of a guide wire disposed in the longitudinal bore. A guide wire having a 
longitudinai axis is disposed within the longitudinal bore and the guide wire and 
the longitudinal bors are sized and adapted to impart friction between the 
friction area of the motor and the guide wire in an amount sufficient to penfnit the 

IS motor to change portion relative to the guide wire by rotating around the 
longitudinal axis of the guide wire when the motm* is energized. A plurality of 
selectively deployable paddles is attained to the motor and are adapted for 
selective movement between a first collapsed or stored position when the motor 
is not energized to a second deployed position when the motor is energized. 

20 The paddles are further adapted to Initiate a spiral blood flow in blood flowing 
through a lumen to deflect embofi towards the intmnal wall of the lumen when 
the paddles are in the second deployed position. In an especeily pr^rred 
embodiment the paddles are adapted to move to Vne second or deployed 
position by centrifugal force Imparted to ttiem wfien the nnotbr causes them to 
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rotate around the longitudinal axis of a guide wire. A thrombus-coHecting gutter 
having a closed bottom end and an open top end is attached to the motor and is 
adapted for seiecta've movement between a first stored position when the motor 
is not energized to a second deployed position when the motor is energized. 

S The gutter is disposed distal to the paddles with the open top end of the gutter 
disposed between the dosed bottom end of ttie gutter and the paddles when 
the gutter is disposed in ttie deployed second position. The gutter is sized so 
that when it is in the second or deployed position the outer wall of the gutter is in 
contact with the inner wall of the lumen being treated. Means are provided for 

10 selectively energizing the motor and activating the motor friction area. 

tt Is sfill another object of this invention to provide an apparatus for 
disposing an active embolization filter in the target area of a lumen comprising a 
cylindrically shaped housing having a proximal end and a distal end. The 
housing has a longitudinal bore adapted to pemiit selective movement of tiie 

IS housing along the longitudinal axte of a guide mre disposed in the longitudinal 
bore. A guide wine ha^^ng a longitudinal axis is disposed within the longitudinal 
bore. A selectively deployable spiral blood flow initiator is attached to tiie 
housing and is adapted for selective movement between a first stored position 
and a second deployed position, and is adapted to initiate a spiral blood flow of 

20 blood flomng ttirough a lumen and deflect emboli towards tiie internal wall of the 
iumen when the spiral blood flow initiator is in the second deployed position. In 
a preferred emcdiment tiie spiral blood flow initiator is moved from the first 
stored position to the second deployed position by centrifugal force imparted by 
a roteting motor. A thrombus- collecting-gutter having a dosed bottom end and 
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an open top end and adapted for selective movement t>etween a firet stored 
position and a second deployed position is disposed on the guide wire distal to 
the spiral btood flow initiator. When the spiral blood flow Initiator and the gutter 
are in the deployed second position the open top end of the gutter is disposed 
S t}etween the closed bottom end of the gutter and the spiral blood flow initiator. 
Means are provided for selectively moving the spiral blood flow initiator and the 
thrombus collecting gutter between the first stored position and the second 
deployed position. 

10 BRIEF DESCRtP nOW OF THE DRAWINGS 

FIG. 1 shows a cylindrically shaped motor and a guide wire utilized 
in one embodiment of the invention to dispose an active embolization filter in the 
target area of a lumen; 

FIG. 2 is a cross-sectional end view of the embodiment of the 
IS invention shown in F^. 1; 

FIG. 3 is a side view of a prefened embodiment of the invention 
utilizing the motor and guide wire of FIGS. 1 and 2; 

FIG. 3A Is an end-view token along line of Rg. 3; 

FIG. 4 shows one embodiment for atteching the paddles of an 
20 apparetos construded in accordance with the invention; 

FIG. 5 shows an altemative embodiment for atteching the paddles 
of an apparatus constructed in accordance with the invention; 

FIG. 6 shows an alternative embodiment for atteching the paddles 
of an apparatus constructed in accordance with the invention; 
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FIG. 7 shows a side view of another embodiment oonstructed in 
accordance with the invention that utilizes a spiral blood flow initiator; 

FIG. 8 shows one embodiment for selediveiy opening and closing 
the top end of tfirombus collecting gutter constructed In aocoidance with the 

5 invention: 

FIG. 9 shows an alternative embodiment for selec^vely opening 
and closing the top end of thrombus collecting gutter constructed in accordance 
with the invention; 

FIG. 1QA shows an embodiment utilizing a sheath disposed in a 
10 first position in accordance with the invention; and 

FIG. 10B shows the sheath of FIG. 10A disposed in a second 

position. 

DETAILED DESCRIPTION OF THE INVENTION 
IS Miniature Osdtiating Ceramic IMotors (OCM) are well known in the 

art and are disclosed in U.S. patent 5,453,653 to Zumerls the specification of 
which is incorporated herein by reference. These motors can be made very 
small and in any shape and they operate by contecting a surface in an amount 
sufficient to generate sufficient Itictlon to pemiit ttie motor to '"crawl" along the 
20 contacted surface and change its position relative to the contacted surface 
when the motor is energized. These motors can be adequately insulated to act 
In aqueous environments. Their small size and low energy level requlr^ents 
make them especially suitable for use inside living organisms. 

FIG. 1 is a tateral perspective of a portion of one embodiment of 
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the in^tion and shows a cylindrical motor 1 having a longltudinai i>ore 5 there 
through. A guide wire 2 is disposed within the longitudinal t>ore 5. 

FIG. 2 Is a cfx>ss-sectional end view taken on line A-A of FIG. 1 
and shows the motor 1 , preferably cylindrical, having an outer surface 3 and an 

5 inner surface 4 defining a longitudinal bore 5. The inner suriiace 4 defining the 
longitudinal bore 5 is provkled with a friction area 6 adapted to engage the guide 
wire 2. The longitudinal bore 5 and the guide wire 2 are seed and adapted so 
that when the motor 1 is energized the friction area 6 engages the guide wire 2 
and the motor 1 vnll rotate around the longitudinal axis 52 of the guide wire 2, 

10 thus, changing its position relative to the guide wire 2. In one embodiment, 
shown in FIG. 2. a biasing means, e.g.. a leaf spring 7 is utilized to bias the 
guide wire 2 against the friction area 6 of the motor 1. 

FIG. 3 Is a side-view of a prefened embodiment of an invention 
that utilizes the motor and guide wire shown in FIGS. 1 and 2- FIG. 3A is an 

15 end-view of FIG. 3 taken along line A-A of FIG. 3. A plurality of selectively 

deployable paddles 8 is attached to the motor 1. The paddles 8 are adapted to 
be selectively movable between a first collapsed or stored position 9 when the 
motor 1 1s not energized and a serand or deployed position 10 when the motor 
1 is energized. A wide variety of means well known to those skilled in the art as 

20 suitable for selectively moving the paddles 8 between the first stored position 9 
and the second deployed position 10 may be iMizisd. In one embodiment, the 
paddles 8 may be made of an elastk: material and may be moved from the first 
stored position 9 to the second deployed position 1 0 under their own elastic 
force after a loddng wire 1 1 is released. After the treatment has been 
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completBd, the locking wire 1 1 may be activated to move the paddies 8 from the 
second deployed position 10 to the first stored position 9 to facilitate removal. In 
another embodiment, a sheath 24 selectively moveable along the longitudir»l 
axis of the guidewire 2 Is utiiizBd to selectively move the paddles 8 between the 

5 first or stored position 9 to the second or deployed position 10. As shown in 
RG. 10a, when the sheath 24 is in ttie first po^on 25 the paddles 8 are 
disposed in the first or stored positbn 9 and as shown in RG. 10b. when the 
sheath 24 is disposed in the second position 26 the paddles 8 are free to move 
to the second or depk^ portion 10. The paddles 8 are ratumed to the fiist or 

10 stored position by moving the sheath 24 to the first position 25. In another 
prefened embodiment, the paddies 8 may be attached to amns 12 that are 
connected to the motor 1 via springs 13 as shown in FIG. 4. In yet another 
preierred embodiment, the paddles 8 are directly connected to the motor 1 via 
springs 14 as shown in FIG. 5. In an especially prefenped emlsodiment, the 

15 paddies 8 are connected to amns 12 that are hingedly connected to the motor 1 
and the arms 12 are provided with springs 15, as shown in FIG. 6, that normally 
keep the amns 12 and the paddies 8 in the first stored positton 9. In an 
especially preferred onbodlment, the paddles are sized and adapted so that 
when tt\e motor 1 is energized and liegins to rotote around the longitudinal axis 

20 of the guide wire 2, the centrifugai force of the rotating motor 1 causes the 
paddles 8 to move from the first stored position 9 to the second deployed 
position 10 and when the motor 1 stops rotating the absence of centrifugal force 
causes ttie paddles 8 to move to the first or stored positton 9. The paddles 8 
are sized and shaped so that as tiiey rotate they initiate a spiral blood flood in 
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the blood passing through the lumen. The aMiriing or cyclonic acdon caused by 
the rotating paddles 8 causes the emboli to flow towards the wall of the lumen 
and hug the lumen as the emboli travel with the blood flowing through the 
lumen. The emboli are then collected by a gutter positioned around the internal 

S surface of the lumen. The gutter traps the emboli but allows blood to flow 
through the center of the lumen. When the treatment is flnished. the motor Is 
de-energized and the lack of centrifugal force allows the paddles to return to the 
first stored position. 

A thrombus cdiecting gutter 16 having a closed bottom end 17 

10 and an open top end 1 8 is deposed distal to the paddles 8. The thrombus 
collecting gutter 16 may be disposed on the motor or the guidewire and is 
adapted for selective movement between a fir^ collapsed or stored position 19 
and a second deployed position 20 as shown in FIG. 3. A wide variety of means 
well known to those skilled in the art as suitable for selectively moving flie 

IS thrombus collecting gutter 16 between the first stored positton and the second 
deployed positran 20 may be utilized as previously discussed with respect to 
moving the paddles 8 ftom the first or stored positton to the second or deployed 
positiOT). 

In one prefened embodiment, the thrombus collecting gutter 16 is 
20 made of an elastic material and may be moved from tiie first stored position 19 
to the second deployed posiflon 20 under its own elastic force alter a locking 
wire 11' is released. In another embodiment, the thrombus colleding gutter 16 
is moved to the second or deployed position 20 by centrifugal force created by 
the rotating motor 1. in yet another embodim«it a selective movable sheath 
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24 is used to selectively move both the gutter and the paddles between a first 
stored position and a second deployed position as previously discussed and as 
shown in FIGS. 10A and 10B. 

When the thrombus collecting gutter 16 is in the first or stored position 19 

S it has a narrow streamlined configuration that pemiits it to be easily and safely 
disposed in and removed from the target area. In a prefaned embodiment, the 
ttirombus collecting gutter 16 has a substantially "U" shaped cross^ctionai 
configuration, as shown in FIGS. 3. 7, and 8. when in the second deployed 
position 20 and an extenial diameter that is substanfially equal to the internal 

10 diameter of the lumen being treated. When the thrombus collecting gutter 16 is 
disposed in the second deployed position 20 the open top end 18 is disposed 
between the bottom end 17 of the gutter 16 and the paddles 8, i.e., the open 
end 18 of the "U" faces the paddles 8 to pennit thrombi diverted by the paddles 
to be trapped in the guttw 16. In an especiaBy preferred embodimmt, the top or 

15 open end 1 8 of the gutter 16 is adapted so that it may be selectively opened 
and closed and is provided with a means 21 for selectively opening and closing 
the top end of the gutter. The means 21 for selectively caning emd dosing the 
gutter may be selects from a wide variety of means well known to those sidlied 
in the art as suitable tor this purpose, however, in a piefenBd embodiment a trip 

20 wire 21 disposed along the peripheiy of the top end of the gutter Is utilized. 
Alternatively, the trip wire 21 may be embedded wittiln the top eiid 18 of the 
gutter as shown in FIG. 8. The trip wire 21 is preferably connected to an 
activatim means such as a lever or a wire 22 for selectively opening and closing 
the top end 1 8 of the gutter 1 6. In an especially prefemed embodiment the top 
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end 18 of the gutter 16 is provided vvim a vvire or filament 23 that tra 
open end of the gutter for selectively opening and closing the open top end 18 
of the gutter 16 as shown in FIG 9. When the wire or fiiament 23 is pulled or 
tugged by an activation means such as a lever or wire 22, the wire or fiiament 

5 23 causes the open end 1 8 of the gutter 16 to close in the same way that pulling 
on a sewir^ thread connecting two pieces of doth causes the two pieces of 
doth to move closer to each other. 

In operation of a prefened embodiment, the apparatus is 
constiiKded, mounted on a guide wire and is manually advanced to the target 

10 area which is downstream from the area that is being treated. The motor is then 
energized to acUvate the motor friction area whkh causes the motor to rotate 
around the longitudinal axis of the guide wire. The centrifugal force created by 
the rotating motor causes the gutter and the paddles to move from the first 
stored position to the second deployed position with the open end of the gutter 

IS fadng the paddles. The rotating paddles create a swirfing action or spiral blood 
flow in the blood JSke a propeller rotating in water w^ich causes emboli in the 
blood to flow toward and be propelled against the internal wall of the lumen. 
The emboli hug the Internal wall of the lumen as the blood foroes tliem 
downstream and into the open end of the gutter. V\^n the treatment Is 

20 complete the motor is de-enetgized which causes the motor to stop rotetlng and 
causes the paddies euid the gutter to return to the first collapsed or stored 
position. In some applications it may be desirable to utilize a gutter whose open 
top end may be selectively opened and dosed. In this embodiment the op&n top 
end of the gutter may be dosed before it is moved from' ttie second deployed 
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positton to the first stored position to help retain the trapped emboli and reduce 
the lil<elihood that they will spill out of the gutter Into the btoodstream as the 
apparatus is removed from the iumen. The apparatus may then be manually 
removed by pulling on the guide %vire. 

5 Figure 7 shows another prefened embodiment of the invention 

and shows a motor 50, preferably cyiindricaify shaped, having a tongitudinal 
bore 51 sized and adapted to p&nvXt selective movonent of fhe motor 50 
around the longitudinal axis 52 of a guide wire 2 disposed within the longitudinal 
bore 51 . A spiral blood flow initiator 53 is attached to the motor 50 and is 

10 adapted to pennit the spiral blood flow initiator 53 to be selectiveiy moved 
between a fli^ coiiapsed or stored position 54 to a second deployed position 
55. The spiral blood flow initiatDr 53 is also sized and adapted to initiate a spiral 
or cyclonic blood flow sufficient to deflect any emboli in flie flowing blood 
towards the intemai wail of the lumen in which the blood is flowing. A thrombus 

15 odlectir^ gutter 16, previously cDscussed, is disposed eitfier on the motor 50 or 
the guidewire 2 distal to the spiral blood flow initiator 53 with the open top end 
18 of the gutter 16 disposed between the closed bottom end 17 of the gutter 16 
and the spiral biood flow initiator 53 whert the gutter 16 and the spiral blood flow 
initiator 53 are in flie deployed second position 55. Means are provided for 

20 selectively moving the spiral blood flow initiator and the gutter between the first 
stored position and the secrmd depl(^ position as prevdousiy discussed, in a 
preferred embodiment, a rotating motor 50 is utilized to create centrifugal force 
to both deploy and retract botti the gutter 16 and the spiral blood flow initiator 
53 as prevtously discussed. 
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In opoBtion, the device is advanced to the target area and the 
spiral blood flow initiator 63 and the gutter 16 are moved from the first position 
19 and 54 to the second or deployed position 20 and 55. As the blood flowing 
in the lumen strikes the spiral blood flow initiator 53, the spiral blood flow initiator 
S3 initiates a spiral or cyclonic blood flow which deflects or propyls emboli 
against the internal wall of the lumen so that they can be trapped in the gutter 
16 as previously discussed. The gutter 16 and the spiral blood flow initiator 53 
are then returned to tiie first collapsed or stored position 19 and 54 and ttie 
apparatus is vwthdrawn from the target area. The gutter may be adapted to be 
selectively opened and closed as previously discussed. 

While ttie invention has been described with respect to a limited 
number of embodiments, it will be anDiedaied ttiat many variations, 
modifications, and other applications of the invention may be made. 
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WHATISCLAIMI5PI9 
1 . An apparatus for coilecfing emboli flowing in a lunfien, 

comprising: 

5 a) a motor having a proximal end and a distal end, the motor having a 

longitudinal t>orB, the motor provided a nrmtor f ricSon area disposed within 
the longitudinal bora, the motor friction area adapted to pemnlt selecfive ' 
movement of the motor around the longitudinal axis of a guide wire disposed in 
the longitudinal bore; 

10 b) a guide wire having a longitudinal axis disposed within the longitudinal 

bore, the guide wire and the longitudinal bore sized and adapted to impart 
friction between the friction area of the motor and the guide wire in an amount 
sufficient to pemiit the motor to change position relative to the guide wire by 
rotating around the longitudinal axis of the guide wire when the motor is 

IS energized; 

c) a plurality of selectively deployable paddles attadied to the motor, the 
paddles adapted for selective movement between a first stored position and a 
second deployed position; the paddles further adapted to initiate a spiral blood 
flow of blood flowing through a lumen to deflect emboli towards the Internal wall 

20 of the lumen when the paddles are in the second deployed position; and 

d) a thrombus collecting gutter having a closed bottom end and an open 
top end, the gutter adapted for selective movement between a first stored 
position and a second deployed position, the gutter disposed on the guide-wire 
distal to the paddles when the gutter and the paddles are In the deployed 
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second petition with the open top end of flie gutter disposed k)etween the 
closed t>ottom end of the gutter and the paddles when the gutter is disposed in 
the deployed second position; and 

e) means for selectively energizing the motor and acHvating the motor 
S friction area. 

2. The apparatus of claim 1 , further comprising a biasing means 
to bias the guide wine against the friction area. 


3. The apparatus of claim 2, wherein the biasing means Is a leaf 

10 spring. 

4. The apparatus of claim 1 , wherein the gutter is further adapted 
so that the top end may be selectively opened and closed and is provided with 
means for selectively opening and dosing the top end of the gutter. 

5. The apparatus of daim 1 , whmin the motor is cylindrically 

IS shaped. 

6. An apparatus for collecting emboli flowing in a lumen, 

comprising: 

a) a motor having a proximal end and a distai end. the motor having a 
longitudinal bore, the motor provided v\rilth a motor friction area disposed within 

20 the longitudinal bore adapted to pemift selective movement of the motor aiound 
the longitudinal axis of a guide wire disposed in the longitudinal bore; 

b) a guide wire having a longitudinal axis disposed within the longitudinal 
bore, the guide wire and the longitudinal bore sized and adapted to impart 
friction t>etwe6n the friction area of the motor and the guide wire in an amount 
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sufficient to permit the motor to change position relative to the guide wiiB by 
rotating around the longitudinal axis of the guide wire when the motor is 
energized; 

c) a plurality of selectively deployable paddies attached to the motor, the 
5 paddies adapted for selective movement between a first stored position and a 

second deployed position; the paddles further adapted to initiate a spiral blood 
flow of blood flowing through a lumen to deflect emboli towards the internal wall 
of the lumen when the paddles are in the second deployed position; and 

d) a thrombus collecting gutter ha^dng a dosed bottom end and a top 
10 end adapted to be selectively opened and closed, the gutter adapted for 

selective movement between a first stored position and a second deployed 
position* tiie gutter disposed on the guide-wire distei to the paddles when the 
gutter and the paddles are in the deployed second position with tiie top end of 
the gutter disposed between the closed bottom end of tiie gutter and the 
15 paddles when the gutter is disposed in tiie deployed second position; 

e) means for selectively moving the paddles between tiie first stored 
position and the second deployed position; 

f) means for selectively moving tiie ttirombus collecting gutter between 
tifie first stored position and the seoond deployed position; and 

20 g) means for selectively energizing the motor and activating the motor 

friction area to pemnit the motor to be selectively moved around the longitudinal 
axis of the guide wire. 

7. The apparatus of clatm 6, further comprising a biasing means 
to bias the guide wire against tiie friction area. 
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8* The apparatus of claim 7, wherein the biasing means is a le^ 

spring. 

9. The apparatus of cteiim 6, wherein the 

5 means for selectively moving the paddles between the first stored position and 
the second deployed position; and the means for selectively moving the 
thrombus collecting gutter between the first stored position and the second 
deployed position is a locking wire. 

1 0. The apparatus of claim 6, wherein the means for selectively 
10 moving the paddles between the first stored position and the second deployed 

position; and the means for $ele(^eiy mo\ring the thrombus collecting gutter 
between the first stored position and the second deployed position is a sheath 
adapted for movement along the longitudinal axis of the guidewire between a 
first position which retains the paddles and the gutter in the first or stored 
IS position and a second position which pennits the paddles and the gutter to 
move to the second or deployed position. 

1 1 . The apparatus of daim 6, wherein the gutter is further 
adapted so that the open top end of the gutter may be selecSvety opened 
and dosed and is provided a means for selec&veiy opening and 

20 closing the top end. 

12. The apparatus of daim 1 1 , wherein the means for 
selectively opening and closing the top end of the gutter is a trip wire. 

13. An apparatus for collecting emboli flowing in a lumen, 

comprising: 
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a) a housing having a proMmal end and a distal end. the housing having 
a longitudinal bote sized and adapted to pennit selective movement of the 
housing along the longitudinal axis of a guide wire disposed in the longitudinal 
Ijore; 

S b) a guide wire having a longitudinal axis disposed witNn the longitudinal 

bore; 

c) a selectively deployable spiral blood flow initiator attached to the 
housing and adapted for sdecUve movement between a first stored position and 
a second deployed position, the spiral blood flow ini&ator si2sed and adapted to 

10 initiate a spiral blood flow of blood flowing through a lumen and deflect emboli 
towards the internal wall of the lumen when the spiral blood flow initiator is in the 
second deployed position; 

d) a thrombus collecting gutter having a closed bottom end and an open 
15 top end. the gutter adapted for selective movement between a first stored 

position and a second deployed position, the gutter disposed on the housing 
distal to the spiral blood flow initiator with the open top end of ttie gutter 
disposed between the closed bottom end of the gutter and the spiral blood flow 
initiator when the gutter is disposed in the depfoyed second position; 
20 e) means Ibr selertively mowng the spiral blood flow initiator between the 

first stored position and the second depicted position; and 

f) means for selectively mo>^ng the thrombus collecting gutter between 
the first stored position and the second deployed position. 

14. The apparatus of daim 13, wherein the gutter is furttter 
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adapted so that the open top end may be selectivel/ opened and dosed and is 
provided with means for selectively opening and closing the top end of the 
gutter. 

15. The apparatus of claim 14, wherein the means for 
5 selectively opening and dosing the top end of the gutter is a trip vnre. 

16. The apparatus of daim 13, wherein the: 

means for selectively moving the spiral blood flow initiator between the first 
stored position and the second deployed posifion; and the means for selectively 

10 moving the thrombus ooilecting gutter between the first stored position and the 
second deployed position ts a motor attached to the spinal blood flow initiator 
and frie thrombus collecting gutter, the motor having a pro)dmal end and a distal 
end and a longitudinal bore, the motor pro\Aded with a motor friction area 
disposed within the longitudinal bore adapted to perniit selective movement of 

15 the motor around the longitudinal axis of a guide wire disposed in the 
longitudinal bore. 

17. The apparatus of daim 1 3, wherein the 

means for selectively moving the spiral blood flow initiator between the first 
stored position and the second deployed position; and the means for selective 
20 moving the thrombus collecting gutt^ between the first stored position and the 
second deployed position comprises a locldng wire. 

IB. The apparatus of daim 13, wherein the 
means for selectively moving the spiral blood flow initiator between the first 
stored position and the second deployed position; and the means for selectively 


18 


wo 01791824 FCT/ILOl/00493 

moving the thrombus coltecUng gutter between the first stored position and the 
second deployed position comprises a sheath adapted for movement along the 
longitudinal axis of the guidewire between a first position whidi retains the spiral 
blood flow initiator and the gutter in the first or stored position and a second 
5 position which pemriits the paddles and the gutter to move to the second or 
deployed position. 

19. A method of oollecfing emboli in a bloodstream, cornprising 

the steps of: 

a) constnjcQng an apparatus comprising: 
10 a) a motor having a proximal end and a distal end, the motor having a 

longitudinal bore, the motor provided with a motor friction area disposed within 
the longitudinal bore, the motor friction area adapted to permit selective 
movement of the motor around the tongstudinat axis of a guide wire disposed in 
the longitudinal bore; 

IS b) a guide wire having a longitudinal axis disposed within the longitudinal 

t>ore, the guide wire and the iongrtudinai bore sized and adapted to impart 
friction between the friction area of the motor and the guide wire in an amount 
suffident to permit the motor to change position relative to the guide wire by 
rotating around the longitudinal a)ds of the guide wire when the motor is 

20 energized; 

c) a plurality of selectively deployable paddles attached to the motor, the 
paddles adapted for selective movement between a first stored position when 
the motor is not eneigized to a second deployed position when the motor is 
energized; tiie paddles further adapted to initiate a spiral blood flow of blood 
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flowing through a lumen and deflect emboti towards the internal wad of the 
lumen when the paddles are m the second deployed position; and 

d) a thrombus collecting gutter having a closed bottom end and an open 
top end, the gutter adapted for selective movement between a first stored 
position when the motor is not energized to a second depbyed position when 
the motor Is energized, the gutter disposed on the guide-wire distal to the 
paddles v^en the gutter and the paddles are in the deployed second position 
with the open top end of the gutter disposed between the closed bottom end of 
the gutter and the paddles when the gutter is disposed in the deployed second 
position; 

b) disposing the apparatus in the target area of the lumen being 

treated; 

c) energizing the motor to activate the motor friction area so tiiat 
the motor turns around the longitudinal axis of the guide wire and the paddles 
and the gutter move from the first stored position to the second deptoyed 
position; 

d) allowing the device to remain in the target area for a period of 
time sufficient for the specific treatment; 

e) de-energiang the motor to deactivate the motor friction area so 
that the motor stops turning around the longitudinal axis of the guide wire and 
the paddles and the gutter move from the second deployed position to the first 
stored position; and 

f) removing the apparatus from the target area of the lumen being 

treated. 
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20. The method of daim 19 further comprising the step 
between step d) and f) of closing the top end of the gutter. 

21 . The method of claim 19, further comprising the step 
t)etween steps d) and e) of rmioving the oollected emboli from the gutter 

5 before the gutter is moved from the second deployed position to the first 

stored position. 

22. A method of collecting emboli In a bbpdstream. comprising 
the steps of: 

a) constmcting an apparatus comprising: 

10 a) a motor having a proximal end and a distal end, the motor 

having a longitudinal bore, the motor provided with a motor friction area 
disposed within the longitudinal bore adapted to permit selective movement 
around the (ongrtudinai axis of a guide wire disposed in the longitudinal bore; 

b) a guide wire having a longitudinal axis disposed within the 

IS longitudinal bore, the guide wire and the longitudinal bore sized and adapted to 
impart fncfion between the friction area of the motor and the guide wire in an 
amount sufficient to permit the motor to change position relative to the guide 
wire by rotating an>und the longitudinal axis of the guide wire when the motor is 
energized; 

20 c) a plurality of selectively deployable paddles attached to the 

motor, the paddies adapted for selective movement between a first stored 
position and a second deployed position; the paddles further adapted to initiate 
a spiml blood flow of blood flowing through a lumen and deflect emboli towards 
the internal wall of the lumen when the paddles are in the second deployed 


21 


01791824 


PCT/ILOiyD0493 


position; 

d) a thrombus collecting gutter tiaving a dosed bottom end and a 
top end adapted to l>e selectively opened and closed, the gutter adapted for 
selective movement between a first stored posffion wtien the motor friction area 
is not energized to a second deployed position when the motor friction area is 
energized, the gutter disposed on the guide wire distal to the paddles when the 
gutter and the paddies are In the deployed second position with thie top end of 
the gutter disposed between the closed bottom end of the gutter and the 
paddles vAien the gutter is dispose in the deployed second position; 

e) means for selectivdy moving the paddles between the first 
stored position and the second deployed position; 

f) means for seledivety moving the thrombus collecting gutter 
between the first stored position and the second deployed position; 

g) means for sele<^ely opening and closing the top end of the 

gutter, and 

h) means for seledivety energizing the nmtor and acttrating the 
motor friction area to pennit the motor to be selectively moved around the 
longitudinal axis of the guide wire; 

b) disposing the apparatus in the target area of the lumen to be treated; 

c) activating the means for selectively moving the paddles to move the 
paddles to the second or deployed position; 

d) activating the means for selecfively moving the thrombus coliecUng 
gutter to move the thrombus collecting gutt^ to the second or deployed 
position; 
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e) energizing the motor to activafe the motor fiicUon area so that the 
motor turns around the iongitudinat axis of the guide wire; 

Q allowing the device to remain in the target area for a period of time 
sufHdent for the specifiG treatment; 
5 g) activating the means for selectrvely opening and closing the top end of 

the gutter to close the top end of the gutter; 

h) de-energizing the motor to deactivate the motor friction area so that 
the motor stops revolving around the longitudinal axis of the guide wire; 

i) activating the means for selectively moving the paddles to move the 
10 paddles to the first or stored position; 

j) activating the means for selectively moving the thrombus collecting 
gutter to move the gutter to the first or stored position; and 

k) removing the apparatus from the target area of the lumen being 
treated. 

IS 23. A method of collecting emboli in a bloodstream, comprising the 

steps ot 

a) constmcting an apparatus comprising: 

a) a housing having a proximal end and a distal end, the housing 
having a longitodinal bore adapted to pemnit selective movement of the housing 

20 along the longitudinal axis of a guide wire disposed in the longitudinal bore; 

b) a guide wire having a longitudinal axis disposed within the 
longitudinal bore; 

c) a selectively deployabte spiral blood flow initiator attached to the 
housing and adapted for selective movem^ between a first stored po^*on and 


23 


wo 01)91824 PCT/llj01/Da493 

a second deployed position, the spiral blood flow initiator adapted to initiate a 
spiral blood flow of blood flowing through a lumen and deflect emboli towards 
the intemal wall of the lumen when the spiral blood flow initiator is in the second 
deployed position; 

S d) a thrombus collecting gutter having a dos^ bottom end and an 

open top end. the gutter adapted for seledrve movement between a first stored 
position and a second d^Ioyed position, the gutter disposed on the guide wire 
distal to the spiral blood flow initiator and thrombus deflector when the spiral 
. blood flow initiator and thrombus deflector and the gutter are in the deployed 

10 second position with the open top end of the gutter disposed between tiie 

closed bottom end of the gutter and the spiral blood flow initiator and thrombus 
deflector when flie gutter is disposed In the deployed second position; 

e) means for selectively moving the spiral blood flow initiator 
between the first stored position and the second deployed position; and 

IS f) means for selectively mo^ng Uie thrombus collecting gutter 

between the first stored position and Ihe second deployed position; 

b) disposing tiie apparatus in the target area of tiie lumen being treated; 

c) activating tiie means for moving tiie spiral blood flow initiator to move 
the spiral blood flow initiator fl^m tiie first stored position to tiie second 

20 deployed position; 

d) activating the means for moving tiie thrombus collecting gutter to move 
the tiirombus collecting gutter fi-om the first stoned position to the second 
deployed position; 

e) allowing tiie device to remain in the target area for a period of time 
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sufficient for the specific treatment; 

0 activating the means for moving the spiral blood flow initiator to move 
the spiral blood flow initiator from tile second deployed position to the first 
stored position; 

g) activating the means for moving the ttirombus collecting gutter to move 
the tiirombus collecting gutter from the second deployed position to the first 
stored position; and 

h) removing tiie apparatus from the target area of the lumen being 
treated. 

24. The mettiod of claim 23, furttier comprising tiie step, between 
steps d) and g) of closing tiie top end of the gutter. 

25, The method of daim 23, further comprising the step between 
steps e) and g) of removing the collected emboli from the gutter before the 
gutter is moved from the second deployed position to the first stored position. 


25 


wo 01/91824 


1/6 


rcTnunm493 



SUBSTITUTE SHEET (RULE 26) 


2/6 


PCT/ILOl/00493 



SUBSTITUTE SHEET (RULE 26} 



FCT/IL01/D0493 


4/6 



SUBSTITUTE SHEET (RULE 26) 


wo 01/91824 


5/6 


PCT/IL01/Da493 



FIG. 9 


SUBSTITUTE SHEET (RULE 26) 


IVO 01/91824 


PCT/IL01/D0493 


6/6 


25 


24 


1.2 


-8 


ri 


24 


26 16 5 



12 


16 


2 


SUBSTITUTE SHEET (RULE 26) 


